Introduction
W117 is responsible for the development and continuous testing of the following technologies:
1. Best Value Approach (BVA) and control (MDC) to Project Management by simplicity, alignment of expertise, language of metrics and transparency. 9. A new risk management model that focuses on the risk that the expert vendor does not control.
To help understand the value of information and transparency, the Industry Structure (IS) model which was created in 1991, and modified continually, has been changed to an information based IS model ( Figure 1) . The development of the information based IS model has identified the importance of information and transparency. This has become the model that is transforming the Saudi Arabian Classification System.
Figure 1: Information Based Industry Structure Model
These research efforts have led to the following future research and development opportunities:
1. Development of the language of metrics in the delivery of construction services. 2. The development of a new risk management and project management models. 3. Opportunity to test the sustainability of innovation in traditional environments. 4. Opportunities to test the innovative concepts in different countries. 5. Opportunity to identify and test the sustainability of testing new theoretical concepts in the industry without the traditional extensive academic research literature search and investigations.
Future Direction of W117 Research (2018 -2023)
The worldwide competitive marketplace is moving toward automation and information systems. The major user of automation is the country of China. By observation, once the user of low-cost labor, the inconsistency results have forced China to become the world's foremost user of automation. This type of competition is forcing the optimization of supply chains (lower costs and higher performance). W117 has been the leader in the documentation of performance information research and how to utilize the performance information to increase project performance in the CIB. Dr. Dean Kashiwagi (co-chair) has identified a very aggressive course of the next five years of W117 to address the following:
1. Make the current academic/industry research structure more efficient and effective. 2. Create a research structure that takes the information to the industry through a more effective website, presentations and satellite sites. 3. Create transparency through easy and fast access of information. 4. Change the education/training path to the industry by exposing the information environment to the future generation before they enter the industry. 5. Change the supply chain to take advantage of a more automated risk management and project management model utilizing the theoretical definitions of experts, risk, risk mitigation and project management. Although these concepts were previously identified by W117 research, implementation in the industry has been challenging.
This approach can be defined as an attempt to automate or streamline the W117 structure as well as the BVA IP technology utilizing performance information. By solving both problems by using performance information, W117 will propose that the performance information or BVA IP is recursive, and information is recursive in nature. The data which when analyzed normally identify the equation, will actually be used to replace the equation and thinking and decision making that goes along with the analysis.
Changing the Education and Research Structure
The traditional academic research model (see Academic researchers rarely get the opportunity to become experts in solving industry problems. They cannot drill down into problems and become industry experts. This role is normally left to industry consultants who have the experience to solve industry issues. Academics attempt to differentiate between research and consultation. They have created silos (see Figure 3a ) and have concluded that research is more valuable than consultation. However, the inefficiencies of the academic research community (high overhead of university grants, the bureaucratic assignments of the university administration and complex rules of research engagement) encouraged Dr. Kashiwagi to move the research center PBSRG to the private sector to create a more dynamic research model which was more effective and efficient. Dr. Kashiwagi moved the financial support of PBSRG and leading W117 to KSM (a research consulting organization). It is the first Working Commission in the CIB that is being led by a private sector researcher and research group that has a foundation of concepts that were developed under the umbrella of the CIB (W117, 2018). To make this model successful, W117 is attempting to make the following changes:
1. Create a new structure where W117 researchers have full access to the IP and can educate and train others (see Figure 4 ). 2. Form an international board of industry experts for BVA IP certification to proliferate and development of the technology of performance information (see Figure 5 ). 3. Increase exposure into more countries by presentations, website, and publications through the creation of an international board of experts in using performance information and the BVA ( Figure 5 ). 4. Increase the number of W117/PBSRG satellite sites that proliferate the technology through licensed and certified educators (see Figure 6 ).
Utilize Arizona State University intellectual property (IP) licensing to maintain successful
implementation of the IP technology transfer. 6. Combine "research" and "consultation" to do a mixed methods approach which assumes that the construction industry after 60 years of research and practice, have not understood the major source of the problems in construction, risk and project management (see Figure 7 ). 7. Minimize the time to publish industry test findings and to immediately "put the information on the street" using free access, public website platform (W117 Journal and Research Gate open platform website) ( Figure 8 ). 8. Test the BVA IP concepts on K-12 (high school students) to prove that the information concept is recursive and can not only be used to solve the industry problems, but also optimize the future generation of professionals' comfort level with automation and information systems (see Figure 4 , 9). 9. Implement the testing of BVA IP technology concepts into K-12 grades high school students to prepare the next generation for an information based and fully automated systems environment (Leadership Society of Arizona (LSA)). Implementation of the W117 IP Concepts (see Figure 9 ). W117 research has identified the following challenges in the implementation of BVA concepts:
1. In the Netherlands, the W117 research activity led to the Best Value IP becoming the mainstream procurement approach. It led to multiple Best Value Procurement (BVP) publications and papers. However, the implementation of the BVA clarification phase and the Weekly Risk Report (WRR) have not met expectations. 2. The Best Value Procurement hybrids have become an issue. 3. The concepts of minimized thinking and decision making in the delivery of services has shown to be difficult to implement and sustain.
New Research Concepts
As a result of the Dutch experience with the BVA, the following concepts will be redefined, simplified, implemented/tested and retaught to the industry:
1. Move the emphasis from using the BVA technology (performance information) in the procurement function to the project management function (see Figure 10 ). 2. Semi-automate the procurement function by removing need to think or process and make decisions (see Figure 10 ). 3. Change the project management model from a management model to a leadership model.
Remove management, direction and control from the current project management model (see Figure 11 ). 4. Redefine risk in simple terms that were previously identified in the Information Measurement Theory (IMT) (see Figure 12 ). 5. Redefine the definition of an expert to concur with the BVA definition (see Figure 13 ). 6. Minimize risk and cost by using performance information instead of competition and MDC and negotiation (see Figure 14) . 7. Redefine performance information to "machine language" definition (countable and observable or can be verified by robotics) (see Figure 15 ). W117 will link the past/traditional approaches (procurement, project management and risk) with the future approaches (automation, minimized human thinking and decision making and identification and utilization of expertise and metrics which are observable and countable). W117 is the only organization that has published work on BVA development and has the expertise to link the past BVA concepts to the future concepts that align with automation and information systems. W117 was organized around the expertise of its founder Dean Kashiwagi. As successful as W117 has been in identifying performance, improving performance, and documenting performance, W117 has perceived that a part of the problem in getting to change the industry may be the academic research model itself.
The new W117 research structure eliminates the bureaucracy and limitations that slow down the academic model. In the traditional academic model, research institutions collect data from industry projects, but the data is never applied to industry solutions (see Figure 3 on page 14). Instead, institutions use the data to write publications with the goal of gaining more research funding. This process involves lengthy review stages and publication restrictions. The goal of the academiccentric model is to receive recognition from highly praised academic sources.
The new W117 Industry-Centered model subverts the traditional publication process (see Figure  3a on page 14). Research data is taken directly from applied projects where it is rapidly published online and shared with industry stakeholders. This model creates a transparent flow of information between researchers, educators, and industry leaders. This model accomplishes more than publications, its goal is to improve industry performance. This model achieves the following:
1. Minimizes time to publish research findings on the street using W117 journal and free access, public website platform (see Figure 7 on page 17). 2. Form international board for BVA certification to proliferate the technology and increase exposure to more countries by presentations, website, and publications (see Figure 5 on page 16). 3. Increases the number of W117/PBSRG satellite sites that proliferate and maintain technology performance through Arizona State University intellectual property (IP) licensing (see Figure  6 on page 17). 4. Implements the BVA technology into the education cycle to prepare the younger generation for information based and fully automated systems (see Figure 9 on page 18).
Accelerate the Change in the Industry Supply Chain Structure to Overcome Industry Challenges
The W117 information technology research implements critical changes in the supply chain structure that can increase project performance. The change in the supply structure has the following facets:
1. Semi-automate the procurement function and transition to a project management focused model (see Figure 10 ). 2. Redefine project management focus from a management model to a leadership model. 3. Redefine risk management (see Figure 12 ).
